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is also made to the Supplement "Flammhemmende Texuhen (Flame-«esistant 
^ ™f^L I Toumal "Textflverealung", VoL 10, No. 5, May, 1975. . 
TeX K^^i&Sm^ofiSj agentflargeiy contain phosphorus, halogens and 

""ITrnany cases, antimony, for example in the form of SbA, is also added to the 
flamSroonng £ " improve the flameproofing effect thereof so diat ux gcnerd, 
STKpTolfed polymers contain relatively high percentages of addmves. The^ 
SpoS of flarnepVoofing agents of this quality and m this quanuty mto polymers 
is accomtianied bv a number of unfavourable secondary effects. 

^ added infective quantities, flameproofing agents of the above^e 
geneXbave an undesirable adverse effect upon the physical propert.es 
S^rL of the oolvmers. Thus, they generally produce a considerable detenoraoon 
uTbSg streng^^tion, initial modulus, elasticity and adversely colour. 
Tn addSon, desptame relatively large amount of flameproofing agents m 4ep<^ 
ine flamep/oofing effect obtained is in many cases inadequate, esp^ymme^serf 
filaments, so that only a few of the polymers flameproofed in this way are also self 

CXtU 1n di mS cases, conventional flameproofing agents are also largely mco^atible 
with skin ana are often physiologically harmful substances. Thus, num^ousbromuK- 
contairung compounds cause irritation of the ^dtu Moreover^ numerous ^osphoms 
abounds, especially halogenated phosphonc acid esters, are highly tone- 
^fa^tionrthe^convational flameproofing agents which decomp^ durmg &e 
burning process give oil toxic and, in some cases, aggressive gases, sucfi as hydwhahc 
adds, elemental halogen, halogen-oxygen compounds, oxides of «Wf*JS^SSS" 
halogen compounds and, in some cases, even hydrogen cyanide and dicyanogen. More- 
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over, in the case of synthetics, numerous conventional flameproofing agents cause 
accelerated degradation of the polymer melt during the burning process, thereby 
producing an increased dripping rate of, in some cases, burning polymer melt 

In cases where flameproofing agents are used in filaments and fibres, most conven- 
5 tional products produce only a temporary flameproofing effect because they may be 5 

washed out by repeated washing or dry cleaning. 

Conventional flameproofing agents, especially those containing bromine, are rela- 
tively expensive. In addition, specialized techniques have to be developed for many of 
these flameproofing agents so that they may be incorporated into the polymer, for 
10 example specific dosage through mixers, metering pumps, the chemical aggressiveness 

of bromine compounds often giving rise to corrosion problems. 

It has now surprisingly been found that, in contrast to the simple salts of oxalic 
acid, complex compounds of oxalic acid represent excellent flameproofing agents for 
polyamides, polyolefins, polyacryiatss and epoxide resins. Hitherto, the use of oxalato 
15 complexes has only ever been mentioned in individual cases solely in conjunction with 15 

the flameproofing of polyamides by after-treatment with solutions of flameproofing 

agents^ ^ process described in German Offenle^gsschrift No. 1,941,1«9 for the flame- 
proofing of filler-containing polyamide moulding compositions or block graft polymers, 

20 mixtures of heavily brominated polyethers and antimony trioxide or antimonyl com- 2y 

pounds are used as flameproofing agents. Antimony compounds are usually used as 
synergistic additives to halogen compounds, the effectiveness being ascribed to the 
antimony rather than to the remainder of the molecule. In addition to antimony 
(III) hydroxide, sodium antimonite, antimonyl chloride and antimony-potassium 

25 tartrate, complex antimony oxalates, such as Na[Sb(C20 4 ) 2 ], are also mentioned as 25 

an example of an antimonyl compound. In this case, the oxalato complex represents 
only one of the possible antimony carriers. An independent flameproofing effect of the 
oxalic acid complexes is not mentioned in this OffedLegungsschrift. 

A process for improving the flame resistance of natural and synthetic polyamide 

30 fibres using complex titanium compounds is known from German OiTenlegungsschrift ^ u 

No. 2^152,196, the complex being formed with an organic chelai^craring agent or 
with fluorine ions. In this case, too, the oxalato complex is mentioned as only one of 
the possible heavy metal carriers, although citric acid and tartaric add complexes are 
preferred. The flameproofing agent is generally applied to the textile material to be 

35 flameproof ed from an aqueous solution. The process is said to be particularly suitable 35 
for wool and mixtures of wool and synthetic fibres, the flameproofing agent again 
being applied in the form of a treatment liquid. It is not surprising that this process is 
unsuitable for the flameproofing of completely synthetic fibres, especially the hydro- 
phobic polyamides. In the case of mixtures of wool and synthetic fibres, it is, of course, 

40 only the wool component which is flameproofed. Accordingly, the use of oxalato com- 40 

plexes as flameproofing agents for polyamides, polyolefins, polyacrylates and epoxide 
resins is not suggested in this publication either. 

Hie same also applies to the process described in German Auslegeschrift No. 
2,212,718, according to which natural and synthetic polyamide fibres are said to be 

45 finished with anionic complexes of zirconium with an organic chelate-former or fluoride 45 

ions from aqueous solutions at pH values of from 0.5 to 4. In this case, too, the oxalato 
complex is mentioned in addition to purely inorganic compounds as one of the possible 
carriers for zirconium; in this case, too, the process is unsuitable for completely synthetic 
fibres. - 

50 The present invention relates to a process for the production of flame retardant and, 50 

optionally, self-extinguishing moulding compositions of polyamides, polyolefins, poly- 
acrylates or epoxide resins, in which one or more oxalato complexes are introduced into 
the moulding composition as the sole flameproofing additive. 

Oxalato complexes are coordination compounds comprising one or more central 

55 atoms, one or more ammonium or metal ions and one or more oxalato ligands. 55 

In the context of the present invention, oxalato complexes are, in particular, com- 
plexes con taining a complex anion of the type [Z , (C 2 0 4 )„]~^, Z representing one or 
more central atoms, n being the number of ligands and — e representing the negative 
charge of the complex anion. Oxalato complexes of this type are described in detail by 

60 K. V. Krishnamurty and G. M. Harris in Chemical Reviews, Vol. 61 (1961), pages 60 
213 to 246. In general, there is one central atom, the number of ligands amounts to 
1, 2, 3 or 4 and the charge of the complex anion to -1, -2, -3, -4 or -5, the number 
of ligands and the charge of the complex anion being determined by the co-ordination 
number and charge of« the central atom. In die context of the present invention, oxalato 

65 complexes containing complex anions of the type [Z( { C 2 0 4 ) tt ]^ c comprise not only 65 
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££d complexes. The same also applies according J StiSSfc 
wnrHc the present invention also covers oxalato complexes of tne type wiiusc *f""" 
c^tuent felS stoichiometric in composition. Accordingly, the value : for the 

Si Z v dso differ from an integer in this case, too. This will be the case 
SS^sST of me cenST atoms are replaced by other centra amms baving a 
^ren^o-ordiStion number or a different valency, fuch^ianons from 
stoichiometry are encountered fairly frequently m complex chemistry and are well 

kD ° V r£ SS^mplexes Sd in accordance with the present invention also include 
mi* ed «Z complexes which, instead of the stoichiometnc quanuty of a central 
<SS mTSoSln? quannty of different central -omsj^ of course, 
alsopossible to use mixtures of different single or mixed ?^ > 3^om,x>unds 
Central atoms of the oxalato complexes, especially m the preferred compounds 
containing a complex anion of the type [ZCQOA. |--, are me = metals Mg, , Sr,Ba, 
20 Zr Hf, Ce, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Cd, B, Al, Ga, In, Sn, Pb and Sb The 
Sionic constant of the oxalato complex preferably contains* least one of the ions 
T ;+ N a + k + , Rb + , Cs + or NH« + or one of the above-mentioned ions and Ha . 
' preferred oxalato complexes correspond to the following general formula: 

Me* 1 Me,* [Z(CM>O n ], (*) 

25 wherein Me* represents Li, Na, K, Rb, Cs or NH,; Me- repre^nts one of the abo^- 
menrioned cations or Ba; Z represents one of me central atoms Mg, Ba, Zr, 1-e, Co, ui, 
Zn, Al, Sn, Cr and Sb; £—0, 1, 2, 3 or 4; /~0 or 1; and m=2, 3 or 4. 

/The symbol "ss M meaning "approximately equal to" is used here in order to make it 
dear oS agafc that me value? for k, I and m may differ from integers; cf. ako 
30 Examples 1 to 14). Particularly preferred oxalato complexes are ^-aluminium 
oxalato complexes corresponding to one of the following general formulae. 

Me,* [AKCsOJs] or Me* [Al(C-OJ 2 ] 
and the oxalato complexes 

K 0 [Zn(CzO.),];K 4 [Zr(Q0 4 )J; f. [Or(G0 4 >.l ; K ? IJ e ^^ , ,. 35 
35 K " [Sb(Q0 4 ) 3 ]; KBa [Fe(QO*) a J; ;KBa M^ftWi^ ffifftH' 

" ' The above-mentioned oxalato complexes represent a new dass of j^mpoimds 
which are particularly suitable for use as nameproofing agents for pd^ ^" 
olefins, polyTcrylares and epoxide resins. In general, the '°^"Jf Jf/ 

40 nio^ effective/ followed by the rubidium, potassium and sodium c^p^es and, 
5 y , by the hthium complexes with, comparatively speaking, the lowest activity. 
Mixed alkali metal/barium complexes and the barium/magnesium complex also have 

* V ^4^7££p^tio general formula (1) above, wherem / represent O 
45 and Z represents Al, lire complex lithium, sodium, potassium, rubidium, .caesium, 

45 almno^-ahmumum dioxalan/and alununium-trioxalato salts with, c^dmaovefr, 

a tetravalent or hexavalent aluminium atom. They are known and are readily obtained 
by precipitation from aqueous solutions of the components thereof, for example by 
reacting an aluminium sulphate solution with a lithium, sodium, potassium rubidium, 
50 caesium or ammonium oxalate solution. So far as the processes used for the promic- 
tian of these complex salts, and the properties thereof, are concerned, reference is 
made m GmenT Handbuch der Anorganischen Chemie, 8th l^aon "Ahannmum" 
partB, Number 1, Verlag Chemie GmbH, Weinheim/Bergstr. 1933. Another process 
suitable for producing the potassium-aluminium txioxalate salt, m which freshly 
55 precipitated aluminium hydroxide is treated ™*J*.*Wf™ ^™JiP^* 

hvd«wen oxalate, is described in Inorganic Synthesis, Vol. I, McGraw-Hill Book 
In^ New YoriTS London lwTpage 3*. Of the oxalato complexes having 
oScermal atoms, most of the compounds used in accordance ^e^; 
tionare also known and adequately described. They may be obtained by reacting a sal t 
6f: of^he^mtral atom with alkali metal oxalate. Suitable compounds of the central atom 60 
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are, for example, sulphates, chlorides, hydroxides, acetates, carbonates and oxalates. 
Further information on the production of these complexes may be found in the 
following literature references: 

D. P. Graddon, J. Inorg. and NucL Chem. 1956, Vol. 3, pages 30&— 322 

D. P. Graddon, Inorg. Syntheses, Vol. I, page 36 

K. V. Krishnamurty et of., Chem. Rev. 61 (1961), pages 213—246. 

Oxalato complexes, whose production is not explicitly described in the cited publi- 
cations, may be similarly produced (see also the following Examples). In this case, 
too, the number of alkali metal and alkaline earth metal atoms, i.e. the value of k and 
/ and the value of m, is, of course, determined by the valency of the central atom. 
Accordingly, the present invention also covers the use of compounds whose composition 
is not strictly stoichiometric in the sense of formula (1) above, i.e. inter dm compounds 
of the type in which the values for k, I and m differ slightly from integers in the 
upward or downward direction. . _ - . . T 

Hie flameproofing agents according to the present invention are particularly 
suitable for polyamides. Examples of polyamides are polyamides based on y-butyro- 




oiow polyamides ~ j — — - 

methylene adipic amide (nylon 66) and polyhexamethylene sebacic amide (nylon 
610), and the aromatic polyamides, such as poly-p-benzamide or poly-m-benzamide. 
Hie oxalato complexes are also particularly suitable for use as flameproofing agents for 
polyacrylates, such as polyacrylonitrile, polymethacrylic esters and polyacrylic esters, 
and polyolefins, such as polyethylene, polypropylene, polybutylene, polyisobutylene and 
polystyrene, and also for epoxide resins. Hie compounds mentioned are intended to be 
understood in the broadest sense thereof, in orther words they also include, for ex- 
ample, modified polymers, copolymers and copolycondensates. 

The flameproofing agents used according to the present invention are suitable 
for all the conventional moulding compositions of the above-mentioned polymers. 
These compositions may be in the form of granulate, chips or strands, in the form 
of shaped articles, such as panels, sheeting, films and fibres, or in the form of finished 
textile products, such as yarns, knitted fabrics, non-wovens, cloths and carpets. 

little is known of the mechanism behind the oxalato complexes used as flame- 
proofing agents in accordance with the present invention or of the principle behind 
the way in which they act. However, it is assumed that these compounds intervene 
not just at one stage of the combustion process, i.e. like hajogenated flameproofing 
agents, for example, retard the combustion process by intervening in the radical chain, 
but instead the flameproofing effect according to the present invention is the result of 
several flame-inhibiting individual processes at various stages of the combustion 
process. Hie flameproofing agents used according to the present invention belong to 
the group of substances which give off inert gases. They have the advantage that they 
give off up to 4 moles of carbon dioxide per mole of starring substance. The most 
important principles behind the way in which they act are presumably the following: 
dissipation of thermal energy from the melt by dissociation of the flameproofing 
agent and bating of the inert gas, displacement and dilution of the oxygen at the 
surface of the burning polymer melt by the elimination of carbon dioxide, formation 
of oxide and salt layers during the combustion process and accelerated transport of 
radical acceptors, for example alkali metal atoms, into the gas phase. 

It is dear that there is a connection between the decomposition temperature and 
the effectiveness of the flame-proofing agents used according to the present invention, 
on the one hand, and the polymers to be flameproof ed, on the other hand, which must 
be taken into consideration in the choice of the oxalato complexes. Thus, an important 
condition for the effectiveness of the oxalato complexes is that the decomposition 
temperature thereof should be below the melting temperature of the burning polymer. 
On the other hand, the oxalato complexes must be completely ch e mi c ally inert in die 
behaviour thereof up to the temperature at which moulding or shaping is carried out. 
Accordingly, oxalato complexes suitable for polyhexamethylene adipic amide should 
have a decomposition temperature which is above the processing temperature for poiy- 
hexamethyleneadipic amide of about 280° C, but which does not exceed the tempera- 
ture of the burning polyhexamethylene adipic amide melt of about 490° C Where 
they are not already quoted in the literature, the decomposition temperature of the 
oxalato complexes may readily be determined by thermogravimetric analysis (TGA). 
So far as the carrying out of TGA is concerned, reference is made to Ulhnanns 
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Encyklopadie der technischen Chemie, 3rd Edition (1961), Veriag Urban & Schwar- 
zenberg . Munich-Berlin Vol. 2/1, page 657. Some examples of decomposition tem- 
peratures of various oxalato complexes are shown in the following Table: 



Oxalato complex 


Decomposition temperature °C 


Rb, [AKC.OJ,] 


430 


[A1(C 2 0 4 ) j 


430 


K, [Fe(C I 0 4 ) 3 ] 


440 




450 




395 


K, [Mg(C 2 0 4 )J 


470 


KBa [A1(C,0 4 ) J 


425 



10 



5 The melt temperature of die burning polymer, i.e. the temperature in the melt of 

the polymer burning in air, may be determined, for example, using a thermocourrfe. 
The measurement is best carried out in such a way that the soldered joint of tne 
thermocouple is continuously covered by dripping melt during the measurement. 
The following temperatures are examples of melt temperatures of burning polymers: 

10 Nylon 6,6: approx. 490° C; Perlon (Registered Trade Mark): approx. 400 C; poly- 

ethylene: approx. 410? C. 

One extremely advantageous method of determining the decomposition tempera- 
ture is differential thermoanalysis (DTA) because, in the DTA-diagrams of the oxalato 
complexes, the position of the endothermal main effect is indicative of the decompoa- 

15 tkm temperature. So far as differential thermoanalysis is concerned, reference is made 15 

to the relevant text books and hand books, for example to UHmanns Encyklopadie der 
technischen Chemie, loc. cit pages 656-^657 and to Franke, Lexikon der Physik, 
Franckh'sche Verlags-Handlung Stuttgart, 3rd Edition. 

Accordingly, when selecting suitable oxalato complexes as flameproofing agents for 

20 the above-mentioned polymers, it is best for the decomposition temperature of the zu 

oxalato complex and the melt temperature of the burning polymer to be brought 
as far as possible into line with one another. If one is confronted by the problem 
of having to flameproof a very specialized polymer, if the DTA values are not known 
and if, moreover, the instruments required for measuring the melt temperatures of 

25 the burning polymers and for the DTA-measurement are not available, it is possible 25 

to form, by means of a few empirical tests, a reliable picture as to which oxalato com- 
plexes may in fact be used and which of them provide optimum flameproofing. 
Naturally tins also applies to the case where, despite the suitable position of the 
decomposition temperature of the oxalato complex and the melt temperature of the 

30 polymer, it is not possible to obtain satisfactory flameproofing for reasons which could JU 

not be foreseen. 

The flame retardant polymers obtainable in accordance with the present inven- 
tion may be processed into the conventional shaped articles, such as fibres, sheeting, 
films, panels and injection-moulded articles. , _ 

35 "The" complex salts used according "to the present invention are excellent flame- 35 

proofing agents. The two complex potassium salts K 3 [AtOCaOOs] and 
K 2 [MgCQOOz] and also the complex rubidium salt Rb 3 [A1(C 2 0 4 ) 3 ], are particu- 
larly effective in polyamides. The last two of these compounds in particular are dis- 
tinguished from the other complex salts by the fact that they largely prevent dripping 

40 of the rnefc during burning. r . 

The oxalic acid complex salts used in accordance with the present invention 
develop a considerable flameproofing effect even in relatively small quantities. They 
are preferably used in quantities of from 1 to 40%, by weight, more especially from 
5 to 15%, by weight, based on the flame retardant and, optionally, self-extinguishing 

45 polymer composition. The complex salts are preferably used in anhydrous form. 45 

According to the present invention, a flame retardent and optionally self- 
extinguishing moulding composition is produced by introducing one or more of the 
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nTv^S divided fonn so that the polymer may be spun and to guanin es 
SvSle^ystcaT Properties for the end product. The suitable parade size ^ 
bTSlS^ field of application intended and may read^ be selec^ 
bvfhose dulled in the art. In the case of fibres, for example, it is detemained by the 
Sriefof Aefibres and by the required physical properties of the end produce In 
^ SsfoMextiie fibres, me complex salts may be used in particle size of up to 2 

No difficulties are involved in size-reducing me compete used m accordance ^ 

with dte present ™™™<"^%^J^^J^Z £for4a^ 
the adhering water and the water of c^staiusation sno^u ^ ] s 

sphere of application envisaged for the nameproonng agent ana xnc 

fffectrf ^^StSJ^ XcS g in t ^t?e=tivS^s m Su^le SS 

pSfJ^SS "or^ple calcium^ tojjg*^ j^jftK 
f iWV v fiKw^c The calcium obviously reacts in the form or its oxiae 

H^SZ! ^e^cSL^ megiven -dition^the 
rfSe calcium compounds, prevent the ^^^^^J^^fy^lToZ 45 
S,iitaMe additives are primarily such compounds as MgCOg, MgSO„ *£4Ut, 
a w53f ^ and K SO The additive is used in quantities of from 1 to 10%, by weight, 
n^ablv fron, 5 S 4 10%, by weight, based oTthe total weight of polymer, glass 
£^L^nL Lent 'and additive. However, even in the absence ot theaddmonal 
2&S?2332K me flameproofing effect .^^J^^^Z'^Z 50 
50 mentioned glass fibres are used is still appreciable and sufficient for numerous 

^TheTbove-mentroned additives may, of course, also be used in % ^<*jte* 
reinfSml ) (Sen Tcontaining alkaline earth and in cases where other additives contaunng 
55 alkalme earth.^ep^ to aU ^ flame retardam and optior^y self- 55 

^n^w^vntercompositions obtained by the processes described above usmg 
SHSSLSfflToSES complexes, especially *~ "g^^J^SSt 
plex in quantities of from 1 to 40%, by weight, preferably ^.±1°^/°^ 3 
TTw enmrriex salts used in accordance with the present invennon nave several 
60 ad vaS« TSS^JSSdS flameproofing agents. Firstly, **I^^^they 60 
^„JZ*Ux« he obtained from the starting materials oxalic acid, an inorganic metal salt 
^n^hyd^dTandf^tionally, a^pte inorganic a&ali salt, *e Prod^non 
Ser^ MbeukcarriwiTut in aqueous solution. Apart from the complex rubidium and 
S.5 Se^ cLSdembly less expensive than the conventional products con- ^ 
65 taming halogen, phosphorus, nitrogen and/ or SbzQs. 
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Since the effectiveness of the complex salts and according to the present inven- 
tion l^eaS SnX of convention/ flameproofing agents, they need only be added 
m the ?oWr in a quanritv of a few percent, by weight, to obtain a comparable 
LSrS effecc Accordingly, the cha'racteristic properties of the treated materials 

^^u^ P-sent invention are extremely compatible 

with the skin. Neither do they give off any toxic gases during the combustion pro- 
cess. Carbon dioxide is formed as the only gaseous combustion product of diese sub- 
SSceTrhe polymer melt is largely prevented from dripping through me incor- 
poration of the complex salts according to the present invention. 

EXAMPLES 1 to 14. " . 

To produce non-inflammable polyamide, nylon and Perlon chips were mixed m 
au extruder with 10 and 20%, by weight, of various oxalato complexes. The extrudate 
was processed into 2 mm thick polyamide films: 

The associated ALOI-values are shown in Table 2. 

The LOI-value was measured in accordance with ASTM— D 2863 by means 
of the measuring instrument manufactured by the Stanton Redcroft company of trt. - 

Britain. . /• o/ \ 

The LOI-value (Limiting Oxygen Index) is defined as the oxygen content (in /,) 
of an oxvsen-nitrogen mixture at which a vertically mounted test specimen ignited at 
its upper end still just bums. The nLOI-value corresponds to the difference between 
the measured LOI-value of the flameproofed specimen and the LOI-value of the non- 
flameproof ed specimen. 

The following oxalato complexes were used: 

Produced by D. P. Graddon's method, J. Inorg. & Nud. Cfaem. 195o, Vol. 3, page 

\f'/(Sj206 mole) of potassium oxalate monobydrate were ^solved in 50 cc of 
water, the resulting solution heated to boiling point and a solution of 20.3 g (<U mole) 
of magnesium chloride in 100 cc of water added to it. The solution was ^ boded 
for about another hour. After cooling to room temperature, th^e deposit was fitered 
off under suction, washed with water until free from chloride and finally dried m vacuo 
at 150° C. The yield amounted to 20 g (72% of the theoretical yield). 

K.f3fr( C*gQ«1/K* rZn(C*0«),I 

Produced by D. P. Graddon's method described in J. Inorg. & Nud. Chem. 1956, 

l OL J&T'5^T^ mole) of zinc sulphate heptahydra K in 200 cc of 
water wSu^duLdwtostLing into a hot sohirion of 36.8 g (0.2 mole) erf potassium 
oxakte monohydrate in 100 cc of water. The zinc oxalate formed was filtered off under 
suction while still hot and washed with cold water. The zinc oxafcte obtained in in s 
w^was tiS Sauced into a boiling solution of 75 g (0 47 mole) of potassium oxalk 
ate y monohydrate. The clear solution obtained was boiled for about 30 minutes, diluted 
with water to approximatdy 150 cc and cooled. A deposit was preapitated on rubbing 
12 TgSs rod^ was filtered off under suction and dried in vacua first at 100° ; C. and 
finau4ltl50 0 C. The yidd amounted to 54 g (55% of the drcorcucd yidd) The 
Stance consisted of a mixture of KJZn^O,),] and KJZn^O,),] and had 
a decomposition point of 395 — 430° C. 

KJZ^CaOOJ 

~ 23 3 e (0.1 mole) of zirconium chloride were dissolved in 150 cc of methanol. 
The solution was filtered and introduced, with stirring, at room temperature into a 
sdution of 20 g (0.22 mole) of anhydrous oxalic acid in 100 cc of mettonoL A 
deposit was precipitated. The reaction mixture was left standing at room temperature 
fofabout 20 hours and then filtered. The deposit was thoroughly washed with 
methanol, dissolved in 100 cc of water, filtered and, finally, introduced, white somng, 
* into a hot sohirion of 40 g (0.24 mole) of potassium oxalate momohydrate in 1O0 cc 
of water. The mixture was filtered while still hot and finally cooled. The deposit 
preapitated was filtered off under suction, washed with methanol and dried m vacuo 
at 150° C. The yidd amounted to 43 g (72% of die theoretical yield). 
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TABLE 2 



10 



15 









Quantity of 










tHf* comolex 


ALOI 


Example No. 


Polymer 


Complex Salt 


by weight 


1 


nylon 


K 2 [Mg(C 2 0 4 )J 




2.5 








10 


2.6 


2 


PERLON 


5 9 




3 


nylon 

• 


K^ZnCCjO^jJ / 


10 


1.0 




K 4 [Zn(C a 0 4 ) 3 l 






4 


PERLON 




10 


1.0 


5 


nylon 




20 


2.6 








20 


0.9 


6 


PERLON 






7 


nylon 


KBa[Al(C 2 0J 3 ] 


10 


0.6 




nylon 




20 


1.6 


g 


»* 










10 


0.9 


9 


PERLON 


»t 










20 


2.0 




PERLON 


»» 




11 


nylon 


K^[A1(C I 0 4 ) 3 ] 


10 


1.1 








10 


1.6 


12 


PERLON 


jj 


2.6 


13 


nylon 


RbjCAKC^O^,] 


10 


14 


PERLON 




10 


1.6 


15 


nylon 




10 


3.9 


16 


PERLON 


>> 


10 


3.4 


17 


nylon 


KBa[Fe(C 2 0 4 ) 3 ] 


10 


4.4 


18 


PERLON 




10 


4.1 



EXAMPLES 19 to 23. 
To nroduce non-inflammable plastics, 10%, by weight, of K 3 [A1(<^0.)*J were 
inc^Sfe r^polym/in the conventional tah^ 

polymer -^rome^ane and^e ^^^L^Sl^mS was 
Si^lS hrr^^SqueS ground and, finally, mouMed into 

LOI-value of these panels was determined in accordance with ASTM D » 2863 
and SpaS ^ *e aLOI-values of a panel of ^F^f^^^Z 
proofed material. The polymer materials used and me ALOI-values obtained, are 

shown in Table 3: 



10 



15 
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TABLE 3 


Example No. 


Polymer 


ALOI-value 


10 


oolvoroovlene (Vestolen P 6200, Huls) 


1.6 


20 


poly aery lonitrile-batadiene-styrene 
(Terluran^ BASF) 


2.5 


21 


Hign-inipact polystyrene v*- > ** i - ,r / 


1.0 


22 


epoxy resin Araldite (CIBA-GEIGY) 


1.3 


23 


polymethylmethacrylate (Plexiglas) 


1.9 


( "Vestolen", 
Trade Marks). 


"Terluran'*, "BASF** and "Araldite" 


are Registered 



IT JrS for the production of a flame retardam moulding common of a 
polyarmde, polyolefin, polyacrylate, or epoxide resin which composes mtroduong one 
or more oxalate complexes into the moulding composition as the sole flame-proofing 

additive^ ^ claimed in claim 1 in which the oxalate complex contains a com- 

plex anion corresponding to die following general formula: 

[Z(C t OJ„]-' 

WbCI Z D r sents ^ ^ more central atoms selected from Mg, Ca, Sr Ba, Zr, Hf, 
Ce, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Cd, B, Al, Ga, In, Sn, Pb and Sb. 
n represents the number of ligands; and 

— e represents the negative charge of the complex anion. . . 

3 A process as claimed in claim 1 or claim 2 in which .the omk con- 
stituent of the oxalato complex contains at least one of die ions Li , Na , JS. , bjj , us 
or NH» + and may addirionaHy contain Ha 4 " 1 ". ... • 

4? A process as claimed in any of claims 1 to 3 in which the oxalato complex 
corresponds to the following general formula: 

Met 1 Me, 11 [Z(Q;OJ„], 

in w hich 

Me 1 represents Li, Na, K, Rb, Cs or NH*; 

Me 31 represents Li, Na, K, Rb, Cs, NH 4 or Ba; . . 

Z represents Mg, B a, Zr, Fe, Co, Cu, Zn, Al, Sn, Cr or Sb ; 
JteO,l,2,3or4; 
fcrOor 1; and 
msz2> 3 or 4. 

5. A process as claimed in any of claims 1 to 4 in which the oxalato complex 
corresponds to one of the general formulae: 

Me* 1 [AI(Qb 4 ) 3 ] orMtf [Al(<S<>;) 2 ] 

or the formula „ y _ ~ v , 

KT [Sb(So.2i; KBa [Fe(C»Qt)s] ; KBa [AICCO,),]; K* [Mg(Cz0 4 )j] ; 
K 2 [ZnCQO.),]; [Ca(QO.) 2 ] andBa [Mg(QOJ s ]. 

6 A process as claimed in any of claims iTo 5 in which the moulding composition 
comprises a polyamide based on a-butyrolactone, 6-aminocaproic acid, ^«^ olac ^ m ' 
7-aminooenanthic acid, 11-aminoundecanoic acid or 2-launc lactam, polyhcxamethyl- 
ene adipic or sebacic amide; poly-p-benzamide or poly-jn-bemarnide. 

7 A process as claimed in any of claims 1 to 6 in which the oxalato complex is 
used in a quantity of from 1 to 40%, by weight, based on the polymer composition. 

8 A process as claimed in claim 7 in which the oxalato complex is used in quantity 



1*1 •* 

1,541,297 



of from 5 to 15%, by -ig, ^ ^^™^ desct ^ 

SARS! Tas d d^^^-^ as herein described ^ r£fer ' 

ence to any one of the Examples. , , fi noivacrvlate or polyepoxide composi- 

5 11. A flame retardant P^P^^SKm^ additive. 

13. A composition as ^» ^ 1 8 ^S as herein described with 
14 A composition as claimed in claim 11 substantially as u» 

10 refcxence j>g£^ 1 g2!?* -y of daims 11 to 14 when produced by a pro- 

cess as claimed in any of claims 1 to 10. 
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